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Wind noise insensitive hearing aid. 

AREA OF THE INVENTION 
5 The invention concerns a hearing aid with at least one primary sound to electric 

converting transducer converting sounds in the environment into electrical signals and a 
signal processing unit for amplifying the electrical signal according to the needs of the 
user and an electrical to sound transducer for receiving the amplified electrical signal and 
delivering a sound signal to the ear wherein at least one further soimd to electrical 
1 0 transducer is provided. 

BACKGROUND OF THE INVENTION 

In hearing aids one of the problems is wind noise picked up by the microphone or 
1 5 microphones. Wind noise is a result of turbulence, some of which is generated around 
the sound entrance opening of the microphone. It may to some extend be remedied 
through use of sound penetrating blocking, also called wind screens, over and/or in the 
sound entrance opening. However this may cause reduced sensitivity of the microphone. 
Usually hearing aids are produced with an acceptable compromise, which ensures an 
20 acceptable sensitivity loss and also an acceptable perforaiance of the microphone system 
when the user experiences high air velocities around the microphone sound entrance 
opening. The invention seeks to provide a hearing aid, wherein the best possible 
sensitivity of the microphone under different wind conditions is ensured. 

25 SUMMARY OF THE INVENTION 

This is obtained with a hearing aid of the above kind, whereby said further transducer 
has a sensitivity to wind noise which is smaller than the sensitivity to wind noise of the 
primary transducer and whereby the signal processing unit has means for detecting the 
30 level of wind noise in the signal from the primary sound to electric converting 

transducer, and means for selecting the signal to be amplified from either the primary- or 
the at least one further sound to electrical transducer. 



2 

Through this it becomes possible to use a vAnd noise sensitive sound to electric signal 
transducer when there is no or little wind noise. And whenever vAnd noise is present to 
use a less wind noise sensitive transducer, which is not aflfected by the wind speeds 
around the hearing aid. 

5 

In a preferred embodiment the hearing aid has the at least one further transducer 
provided as a MEMS produced microphone on a chip. 

In an embodiment of the invention the reduced wind noise sensitivity of the at least one 
10 further transducer is provided by the use of a wind filter. Such filters will always cause 
some reduction of the overall sensitivity, but this only affects the hearing aid whenever 
the signal from this transducer is used, and it is a small price to pay in order to be able to 
avoid the highly annoying wind noise. 

1 5 In another embodiment of the mvention the reduced vnnd noise sensitivity of the at least 
one further transducer is provided by placing tfie sound inlet opening of said transducer 
at a wind protected location on the hearing aid. In many cases this is possible, but such a 
location often is not ideal for receiving the sound from ttie surroundings and reduced 
signal to noise ratio will result from this position of the sound inlet opening. 

20 

In a further aspect, the invention concems a method for processing the signals from 
sound to electrical transducers in a hearing aid whereby at least one main transducer is 
provided and whereby one fiirther transducer is provided to be less sensitive to wind 
noise than the signal from a primary transducer and whereby the level of wind noise in 
25 the signal from the primary transducer is monitored and that the level of wind noise is 
used to determine whether flie signal from the less wind noise sensitive fimher 
transducer or the signal from the primary transducer is used in the signal processing 
device for generating the sound signal at the ear of the user. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic representation of a hearing aid according to the prior art, 
FIG. 2 a schematic representation of a hearing aid accorcKng the invention. 
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DESCRIPTION OF A PREFERRED EMBODIMENT 

In the prior art hearing aid of fig, 1 the microphone 1 receives the sound signal from the 
surrounding and converts it into an electrical signal. In some cases the microphone 1 is 

5 replaced by an array of microphones. The signal from the microphone/microphones 
imdergoes signal processing in signal processor 2 whereby spectral and/or temporal 
content of the signal is \ised to identify noise or wind noise. Various schemes of signal 
processing may be used to overcome the noise. This could be high-pass filtering or shift 
to omni-mode in directional hearing aids. In fig. 1 a wind noise detector 3 is shown, 

10 which receives the signal from the microphone 1 . The Wind noise detector 3 may be 
incorporated in the signal processor 2. A signal processing scheme or filter, which 
corresponds the best wifli the detected level of wind noise is chosen, based on the output 
from the \X^nd noise detector 3. This prior art technique has the limitation that the wind 
noise often causes saturation problems in the microphone or microphones and as a result 

15 the signal processing designed to eluninate the wind noise is not capable of ftilly 

eliminate the vand noise, and when it is attempted to reduce the wind noise this will lead 
to deterioration of the sound signal. 

Fig 2 shows in schematic form an embodiment of the invention, and here a primary 
20 microphone 1 is arranged and a further microphone la is provided, which is less 

sensitive to wind noise than the primary microphone. Only one primary microphone 1 is 
shown in fig. 1 but this could also be an array of microphones. The reduced sensitivity to 
wind noise of microphone la is obtained through the use of a microphone placement at a 
position, which is well protected from wind noise and/or by the use of a wind filter in, or 
25 in front of the microphone sound inlet opening. The additional microphone may suffer 
from a reduced sensitivity and a reduced frequency bandwidth, but this be a small 
sacrifice compared to the improved wind noise protection. The improved wind noise 
protection will not only serve to reduce the wind- induced noise, but also help avoiding 
saturation problems in the acoustic signal paths. The detection of the wind noise will take 
30 place in a wind noise detection algorithm, which may be based on amplitude and phase 
information from the channels 1 and la and also for multiple channel systems a cross- 
correlation between channels may be used for identification of wind noise. Based on the 
level of wind noise, it is decided in the signal processing unit whether the signal from la 



or 1 is to be used and amplified to generate the output signal to the receiver. If a high 
wind noise level is detected in the signal from microphone la will be chosen and by 
means of stdtable switching means 5 fed to the amplifier in the signal processing unit. 
The switching means 5 and accompanying switch control means can be realized in a 
number of ways well known to the person skilled in the art. 



CLAIMS 



1. Hearing aid with at least one primary sound to electric converting transducer 
converting sounds in the environment into electrical signals and a signal processing 
unit for amplifying the electrical signal according to the needs of the user and an 
electrical to sound transducer for receiving the amplified electrical signal and 
delivering a sound signal to the ear wherein at least one further sound to electrical 
transducer is provided whereby said further transducer has a sensitivity to wind noise 
which is smaller than the sensitivity to wind noise of the primary transducer and 
whereby the signal processing xmit has means for detecting the level of wind noise in 
the signal from the prhnary sound to electric converting transducer, and means for 
selecting the signal to be amplified from either the primary- or the at least one further 
sound to electrical transducer. 

2. Hearing aid as claimed m claim 1. wherein the at least one further transducer is 
provided as a MEMS pioduced microphone on a chip having electric circuitry 
thereon. 

3. Hearing aid as clahned in claim 1 or 2, wherein the reduced wind noise sensitivity of 
the at least one further transducer is provided by the use of a wind screen, 

4. Hearing aid as claimed in any of the above claims, wherein the reduced vrfnd noise 
sensitivity of the at least one further transducer is provided by placmg the sound inlet 
opening of sdd transducer at a wind protected location on the hearing aid. 

5. Method for processing the signals from sound to electrical transducers in a hearing 
aid whereby at least one main transducer is provided and whereby one further 
transducer is provided to be less sensitive to wind noise than the signal from a 
primary transducer and whereby the level of wind noise in the signal from the 
primary transducer is monitored and that the level of wind noise is used to determine 



whether the signal from the less wnd noise sensitive further transducer or the signal 
from the primary transducer is used in the signal processing device for generating the 
sound signal at the ear of the user. 



ABSTRACT 



The invention concerns a hearing aid with at least one primary sound to electric 
converting transducer converting sounds in the environment into electrical signals and a 
signal processing unit for amplifying the electrical signal according to the needs of the 
user and an electrical to sound transducer for receiving the amplified electrical signal and 
delivering a sound signal to the ear wherein at least one further sound to electrical 
transducer is provided. The said further transducer has a sensitivity to wind noise which 
is smaller than the sensitivity to wind noise of the primary transducer and further the 
signal processing unit has means for detecting the level of wind noise in the signal from 
the primary sound to electric converting transducer. According to the invention also 
selecting means are provided for selecting the signal to be amplified from either the 
primary- or the at least one further sound to electrical transducer. 
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